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Evaluation of Yield and Yield Stability of U-Thong Cane Clones at Different
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ABSTRACT

Evaluation of yield stability under multi-environment yield trial is one step in sugarcane
breeding important to selection and assessing the potential. The purposes of this study
were to evaluate the production and selection of high yield, high sugar yield, the potential
and yield stability of 1 clone of U-Thong cane 2010 series and 7 clones of U-Thong cane
2015 series, using Khon Kaen 3 and LK92-11 as checked varieties. Trials were conducted at
3 locations: Suphan Buri Field Crops Research Center, Rayong Field Crops Research Center
and Phetchaburi Agricultural Research and Development Center. The trials were carried out
from November 2019 to January 2021. The data were analysed by GGE biplot method. Results
showed that cane yield, commercial cane sugar (CCS) and sugar yield were most affected
by environments at 63.09%, 35.80% and 69.87%, respectively, while effects of genetic were
12.15%, 29.64% and 10.35%, respectively. Effects of interaction between genetic and environment
were 10.60% for cane yield, 11.87% for CCS and 5.63% for sugar yield. The GGE
biplot analysis revealed that clone UT10-023 had cane yield and sugar yield similar to that of
Khon Kaen 3. Furthermore, the evaluation of the specific outstanding varieties and locations
revealed that both clone UT10-023 and Khon Kaen 3 had specific locations for sugar yield.

However, clone UT10-023 showed outstanding stability in sugar yield over Khon Kaen 3.

Key words: sugarcane, yield and sugar yield, yield stability
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Table 1 Planting date, harvesting date and rainfall during the growing season in each location

Harvesting date

Rainfall (mm.)

Location Planting date
Suphan Buri (SP) 14 Jan 2020
Rayong (RY) 28 Nov 2019
Phetchaburi (PB) 19 Dec 2019

4 Jan 2021 942.6
16 Dec 2020 1,851.3
11 Jan 2021 1,157.8
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Table 2 Soil analysis in 0-25 cm. depth before planting at 3 locations

pH (SoiI:H20) Organic Matter Available P205 Exch.K20

Locations Soil Texture
(1:1) (%) (ppm) (ppm)
Suphan Buri (SP) Loam 6.8 1.27 80.9 138.3
Rayong (RY) Sandy 4.3 0.66 15.0 16.0
Phetchaburi (PB) Sandy loam 5.7 0.96 12.9 113.9
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Table 3 Comparison of cane yield of 8 U-Thong clones and 2 cane varieties (KK3 and LK92-11)

grown under 3 locations

Clones/ Cane yield (ton/rai)

Varieties Suphan Buri Rayong Phetchaburi Mean
UT10-023 2722 a 13.59 bcd 26.28 a 22.36
UT15-034 2245 b 11.48 cd 1843 b 17.45
UT15-060 2350 b 14.98 ab 18.89 b 19.12
UT15-094 21.86 b 15.00 ab 2167 b 19.51
UT15-147 2149 b 14.47 abc 2220 b 19.39
UT15-267 21.88 b 14.43 abc 1894 b 18.42
UT15-299 23.69 b 17.47 a 19.04 b 20.07
UT15-337 2174 b 16.41 ab 25.62 a 21.26
KK3 2265 b 15.61 ab 2123 b 19.83
LK92-11 20.20 b 10.93 d 18.94 b 16.69
Mean 22.67 14.44 21.12 19.41
F-test * * b

CV (%) 10.22 14.72 10.63

Mean in the same column, followed by a common letter are not significantly difference at the 1% and 5% level by DMRT

* Significantly difference at P < 0.05, ** Significantly difference at P <0.01

Table 4 Sum of square and sum of square percentages of combined analysis of variance for

cane, yield CCS and sugar yield of 8 cane U-Thong clones and 2 cane varieties (KK3 and

LK92-11) at 3 locations

Source of variation Df Cane yield ces Sugar yield
SS %SS SS %SS SS %SS

Environments (E) 2 1,597.4 63.09** 144.4 35.80** 47.32 69.87**

Replication within E 9 1294 26.9 3.37

Genotype (G) 9 307.5 12.15* 119.6 29.64** 7.01 10.35*

GxE interaction 18 268.3 10.60** 47.9 11.87* 3.81 5.63**

Pooled error 81 358.6 14.16 91.6 22.69 9.59 14.16**

Total 119 2,661.2 430.4 71.10

CV (%) 12.83 9.53 16.67

ns = not significant, * Significantly difference at P < 0.05, ** Significantly difference at P <0.01
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Figure 1 The ‘mean yield vs. stability’ view of the GGE biplot based on a genotype x
environment yield data of 8 cane U-Thong clones and 2 cane varieties (KK3 and LK92-11) evaluated

under three environment trails (Suphanburi, Rayong and Phetchaburi provinces) during 2019-2022
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Figure 2 The which-won-where view of the GGE biplot showing which varieties performed better

in which environments for 8 cane U-thong clones and 2 cane varieties (KK3 and LK92-11)
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A1 commercial cane sugar (CCS)
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Table 5 Comparison CCS of 8 U-Thong clones and 2 cane varieties (KK3 and LK92-11)

grown under 3 locations

Clones/ CCs
Mean
Varieties Suphan Buri Rayong Phetchaburi
UT10-023 12.82 cd 11.41 abc 12.97 12.40
UT15-034 13.79 bc 10.66 a-d 13.82 12.76
UT15-060 13.84 bc 11.44 abc 12.96 12.75
UT15-094 11.66 de 11.14 abc 12.02 11.61
UT15-147 12.13 de 10.44 bed 12.20 11.59
UT15-267 12.63 cde 9.19d 12.28 11.37
UT15-299 1135¢e 6.91 e 12.21 10.16
UT15-337 12.92 bed 10.04 cd 11.64 11.53
KK3 15.20 a 12.14 ab 1414 13.83
LK92-11 14.30 ab 12.30 a 12.54 13.05
Mean 13.06 10.57 12.68 12.10
F-test > * ns
CV (%) 6.71 9.95 9.56

Mean in the same column, followed by a common letter are not significantly difference at the 1% level by DMRT

ns= not significant, ** Significantly difference at P <0.01
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Figure 3 The ‘mean vs. stability’ view of the GGE biplot based on a genotype x environment

CCS data of 8 cane U-Thong clones and 2 cane varieties (KK3 and LK92-11) evaluated under

three environment trails (Suphan Buri, Rayong and Phetchaburi provinces) during 2019-2022
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Figure 4 The which-won-where view of the GGE biplot showing which varieties performed

better in which environments for 8 cane clones and 2 cane varieties (KK3 and LK92-11)
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Fofwawdnirma 1.71, 1.68, 1.66, 1.55, Uas

151 du ccs /19 eusdy drundagi

Lasy3 wud lasu UT10-023 lnawdn
thmagean 3.41 éiu cCs /13 Feliunnsny
nnlaay UT15-337 wazWuguauunu 3 il
HAKAANAE 3.00 f CCS /15 wihiiu Faidiu
Toh wasit 2.5zvev Snandnhmasmni
wasnaaaudn 2 wits Svasnndaviunanan
uazA CCS AiRAenIgn 2 ulay i
il ilevanudasd @.5veee (uRuiisu
nNeUsENeUiUNANAAULAZA CCS MaEjudn
diothandnandunandnima Fevhliien
Handmhaannign 2 ulas Taauiifien
aswandmhmais 3 uay gegn Ao laau
UT10-023 finandntnaaady 2.81 fu
ccs/l3 spvavan ldun Wugesuwnu 3
UT15-337 wag UT15-060 %’oﬁwawﬁmﬁnma
\afy 2.78, 2.50 uay 2.48 du CCs/l3
ANAAL (Table 6)

Table 6 Comparison sugar yield of 8 U-Thong clones and 2 cane varieties (KK3 and LK92-11)

grown under 3 locations (Suphanburi, Rayong and Phetchaburi provinces) during 2019-2022

Clones/ Sugar yield (ton CCS/rai)
Mean

Varieties Suphan Buri Rayong Phetchaburi
UT10-023 3.48 a 1.55 abc 341 a 2.81
UT15-034 3.09 a-d 121 ¢ 2.54 bc 2.28
UT15-060 3.29 abc 1.71 ab 244 c 2.48
UT15-094 255d 1.68 abc 2.63 bc 2.29
UT15-147 260 d 1.51 abc 2.71 bc 227
UT15-267 2.77 bed 1.32 bc 232 ¢ 214
UT15-299 2.68 cd 122 ¢ 230 c 2.07
UT15-337 2.83 a-d 1.66 abc 3.00 ab 2.50
KK3 3.43 ab 1.90 a 3.00 ab 2.78
LK92-11 2.90 a-d 1.35 bc 237 c 2.21
Mean 2.96 1.51 2.67 2.38
F-test * * *
CV (%) 13.88 18.76 12.29

Mean in the same column, followed by a common letter are not significantly difference at the 1% and 5% level by DMRT

* Significantly difference at P < 0.05, ** Significantly difference at P <0.01

138

1MIFATINTNEAT 9 41 atufl 2 wounan - Rimen 2566



Laﬁﬂsmwmmﬁ'uﬁ:ﬁmé'nnmzwawﬁm‘lf'lma

NIMTBATAETL TN WIS Wuh
wugifiadssnwgeludnuusnandminma
Tgu Taan UT10-023 uaziuguauuriy 3 muaeau
daulaau UT15-060 wazUT15-337 Aiadiusnm
g9 wiflnandmhmatunaty susiilaay
UT15-299 UT15-267 Lay LK92-11 diafiesnw

N uazdAwanAnuIaIanse (Figure 5)

N15UsSLEUAIINAN memﬁ'uﬁ:ﬁ LAUAY
BUAINATEY AMUANBUSHANAAUIANE

¢ o Q [ J

NNMIIANLAFNEMNNITnTUA
wanAnimasaeiugdauluudazanin
wndan wui Wugidsiuludnsuznanin
thamafiuasmageuiionan Ifud UT10-023
wazWuszeuuny 3 dulaauiidisuiuuyasd
2.qW3I0ULT uaz 2.onay3 [dun laau UT10-023

Taaunianuaauludnsusnandanuin1an

Mean vs. Stability

08

06

04

uT14-060
UT15-034 |

02

LK9E-11

UT15-267
UT15209

PC2,1971%

K3

00

02

uy18.147
UT12.004

04

06

UT18.337

7

-05 0.0

PC1,6941%

Figure 5 The ‘mean vs. stability’ view of the GGE biplot based on a genotype x environment

sugar yield data of 8 cane U-Thong clones and 2 cane varieties (KK3 and LK92-11) evaluated

under three environments (Suphanburi, Rayong and Phetchaburi provinces) during 2019-2022
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Figure 6 The which-won-where view of the GGE biplot showing which varieties performed

better in which environments for 8 cane clones and 2 cane varieties (KK3 and LK92-11)
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